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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore
National Laboratory under Contract DE-AC52-07NA27344.
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SUBJECT: Data Storage Disk Evaluation

Attached is the report on Data Storage Disk Evaluation and characterization. The purpose
of this memo is to capture new recipients due to some recent characterization issues with
the Hammer Mill process. The Data Storage Disk Evaluation report was generated utilizing
data acquired during 2009 and 2010 from submitted storage media. Report was submitted
to DUS personnel (to include: Dremalas, K., Sieg, D., Coleman, S. Walden, K., Rayome, J.,
Salvo, V.}. Purpose was to determine the characterization of the different electronic media
for future segregation, management and processing.
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Sampling Acquisition and Analysis Process: Sample disks will be acquired in sets of at least two. One item will
be analyzed for STLC and the other for TCLP. TTLC analysis will not be performed since the TTLC is a hot acid
digestion, depending on the construction of the sample the item will in most cases fail the TTLC for the regulated
metals. Therefore the extraction techniques will be employed since the TCLP and the STLC methods are designed to
simulate the leaching a waste will undergo if disposed of in a sanitary landfill, The procedure requires the sample to
be milled to pass through a No.10 sieve for STLC and a 9.5 mm sieve for TCLP. The solid particles that do not pass
through the sieve are discarded and are considered extraneous and irrelevant as a hazardous material. In this case
these sample items will be ground by a laboratory according to their size reduction procedure (GEL laboratory
designator COMP) to meet as closely as possible the requirements of the procedure. See the following examples of
storage items for analysis. Larger versions of the sampled and analyzed items are attached.

Fig
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Fig.3 left TOSHIBA MK8026GAX "Fig.4Various flash drives
Right IBM Travelstar
1C25N030ATDAO4-0



Results are as follows:

The following results are original TTLC results with the STLC and TCLP results derivations.

COC 17689/--3/30/09
CDRW_CDR READ/VWRITEABLE

ANALYTE | TTLC (mg/kg) | STLC (mg/L) | TCLP (mg/L)
Sb 6.06 0.60 0.30
Ba 4.68 0.47 0.23
Cr 1.43 0.14 0.07
Ni 0.52 0.05 0.03
Ag 0.53 0.05 0.03
Zn 31.2 3.12 1.56
Cu 0.748 0.075 0.04

Comments: All positive results, above the detection limit are reported. Results bold and in italics exceed

regulatory limits.

COC 17689/--3/30/09
FD - 3.5 FLOPPY DISKS

ANALYTE | TTLC (mg/kg) | STLC (mg/L) | TCLP (mg/L)
Sb 0.55 0.055 0.027
Ba 0.13 0.013 0.006
Cr 0.12 0.012 0.006
Ni 0.58 0.058 0.029
v 0.10 0.010 0.005
Zn 2.53 0.253 0.126

Comments: All positive results, above the detection limit are reported. Results bold and in italics exceed

regulatory limits,

COC 17689/--3/30/09
CDC - COMMERCIAL CD ROMS

ANALYTE | TTLC (mg/kg) | STLC (mg/L) | TCLP (mg/L)
Ba 0.11 0.01 0.006
Cr 0.13 0.01 0.006
Ni 0.75 0.07 0.04
Zn 1.99 0.19 0.09
Cu 0.44 0.04 0.02

Comments: All positive results, above the detection limit are reported. Results bold and in italics exceed

regulatory limits.

COC 17689/--3/30/09
CRRT COMPUTER REEL TO REEL TAPES

ANALYTE | TTLC (mg/kg) | STLC (mg/L) | TCLP (mg/L)
Ni 4.28 0.43 0.21
Sb 26.4 2.64 1.32
Cr 5.18 0.52 0.26
Co 2.01 0.20 0.10
Ag 1.02 0.10 0.05
Zn 72.7 7.27 3.63
Se 424 4.24 2.12

Comments: All positive results, above the detection limit are reported. Results bold and in italics exceed

regulatory limits.




For the following results are actual STLC and TCLP only results.

COC 18198/--10/26/10

Fujitsu HDD | Toshiba HDD USB-1
ANALYTE | STLC (mg/L) | STLC (mg/L) | STLC (mg/L)

Sh 5.17 3.68 5.96
Ba 4.56 11.0 10.1
Cr 0.34 0.28 0.12
Co 0.18 3.36 0.05
Cu 43.7 2.81 0.04
Ni 22.5 25,2 3.8
Se 0.09 0.19 0.11
\'J 0.03 0.05 0.03
Zn 3.66 1.39 4.37
Pb 5.41 3.16 504
Mo - 0.13 0.02
Ag --- 0.03 -

As -— - 0.15

Comments: All positive results, above the detection limit are reported. Results bold and in italics exceed

regulatory limits.

COC 18198/--10:/26/10

Maxtor HDD IBM HDD USB-2 Samsung SSD Apple 821
ANALYTE | TCLP(mg/L) | TCLP(mg/L) | TCLP(mg/L) | TCLP(mg/L) [ TCLP(mg/L)

Sb — 0.11 — 0.03 —

Ba 2.37 0.68 0.68 24 19.1
Cr 0.03 0.06 0.05 0.04 -

Co -—- 0.13 1.42 0.02 ---

Cu 0.04 0.44 - 2.34 —

Ni 0.38 39.1 15.2 741 ---

Se 0.07 0.09 - o -

v - - - — —

Zn 2.46 101 0.96 217 -

Pb 28.0 0.12 20.8 = —

Hg -—- - 0.0007 — —
Mo --- o 0.04 0.02 -

Comments: All positive results, above the detection limit are reported. Results bold and in italics exceed

regulatory limits.

COMMENTS/CONCLUSIONS: The analysis of the various storage media was based on types, sizes and
availability of types. Some items were combined to closely match the weight requirements of the extraction

methods. Others were analyzed separately by either STLC or TCLP methods.

Since the STLC method is more rigorous than the TCLP, historical results are predominantly show STLC =/= than
TCLP. In order to maximize results and since sample splitting was not feasible, either STLC or TCLP methods were
selected or the results evaluated against each other to determine the hazardous properties. For example items failing

TCLP would indicate a failure by STLC.
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Waste Characterization Summary flodTech _|Efrun Sifventos Approvelomte  lusrzazots
IGD No.: ﬂ'ﬂ'ﬁgﬁflﬁ_ /7 e LT Revisicn 13 Legacy IGD No. 0297-2999-01-H.0G
Waste Type: RGRA HAZ (H) Wasts Form ol Profile
Disposal Site: periodichy A EPGE -
S : = Ty = =
Name Contact Phons OUN Employee Id Phone Email Locations
Walsh, Gregory +1 925 422 9762 walsh13 004056 +1 825 422 9762 walshii@adint.gov B297-0UTSIDE
_ Datai Process Description :

are used [

Organic ground media from destructive declassification cperations including, but not limited to: compuler tapes, VHS tape
films, microfiche films and overhead projector films. E.A. and LH. will inform Plant Engineering and the Chemists about the presence of regufaled
metals not appearing on this IGD so that appropriate steps are taken. Test for Visual Verification & TTLC, STLC, TCLP metals when regulated melals

s, cartridges tapes, X-ray

Routina/Non-oultina

Non-routine Prof. No.

Routine

Organic ground media from destruclive declassification operations including. but not limited to: compuler lapes, VHS tapes, cartridges lapes, X-ray
films, microfiche fims and overhead projector films. £.A. and |.H. will inform Plant Engineering and the Chemists about the presence of regulaled
metals not appearing on this |IGD so that appropriate steps are taken. Test for Visual Verification & TTLC, STLC, TCLP metals when regulated metals

are used.
Spant?
Yes
Waere any of the above selected scivents mixed with sny other substance prior to use? Mixed with Descrption
NIA NIA
Waste Minimization Wasta Minimization Camment
X - Mo waste minimizatlon afforts were Implemented for this wasts NIA
Sourca Code
G13 - Cieaning out process equipmant
Pack IGont Type and Size
Packaging Guldance
|No packaging quidance listed
- S - = .
Type Slze
DM 55 Gallon Skolnik
Type Constliuent UHC Low Concn High Concn Unit of Maasure Comments
Antimony {STLC) No 15.0 150.0 milligram/liter |State
Arsenic (STLC) No 5.0 300 milligram/liter |State
Barium (STLC) Mo 100.0 10000 milligram/iter |State
Cadmium (STLC) No 1.0 00 milligram/liter | State
Chromium (STLC) No 50 50.0 milligram/iter |State
Cobalt {STLC) No 80.0 800.0 milligram/liter | State
Copper (STLC) No 250 2500 milligram/liter |State
Lead (STLG) No 5.0 50.0 milligram/liter |State
Mercury (STLC) No 0.2 20 milligram/liter |State
Molybdenum (STLC) No 3500 3500.0 milligram/liter |State
Nickel {STLC) No 20.0 2000 milligram/liter |State
Plastic No 99.0 1000
Selentum (TCLF) No 1.0 100 milligram/liter D010 - Federal
Sliver (STLC} No 5.0 50.0 milligram/liter |State
Vanadium (STLC) No 24.0 24000 milligram/liter |State
Zinc (STLC) No 250.0 2500.0 milligram/liter |State
Hazardous Review -
Is Listed Wasta? Hazardous Properties
Ne T
State Codes EPA Codas
CA -181 oot
Form Code Form Coda . Chemlical Compatabllity Code
w408 Qrganie ground media ']
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Waste Characterization Summary FI) Toeh Efren Situantes Approval Date _|osrzzons
GD No.: 00449.R1.3 Redsion 13 Legecy IGD No. | 5a97.9999.01-H-0G
Waste Type: RCRA HAZ (H) | Wasto Form Solid Profils B
Disposal Site: i Padodicity prwem . N
W " Sampling & Anabyal
Off Site Analysis {Certified) Om Site Analysis (Non Cartifiad) : Fisld Tasts snd/or Docuimentation Dther Requir

STLC Metals Visual Verification

TCLP Matais

TTLC Matals

Other Sampling C

Test for TTLC, STLC, TCLP melals when needed!
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